This study discusses the effects of missing observations on Buys-Ballot estimate when trend-cycle component of time series is linear. The method adopted in this study is Decomposing Without the Missing Value (DWMV) which is used to estimate missing observations in time series decomposition when data are arranged in a Buys-Ballot table. The model structure used is multiplicative. Results show that the trend parameters with and without missing observations have insignificant effect while there are significant differences in the seasonal indices only at the season points where missing observations occurred in the Buys-Ballot table.
Introduction
A common problem that is frequently encountered in time series data is missing observations. This is so since data are records taken through time. Missing data occurred because of several problems, such as technical fault or human errors (the object of observation did not give sufficient data to the observer) [1] . Also data that is suspected or known to have been observed erroneously can be regarded as having missing values. Brockwell and Davis [2] observed that missing values at the beginning or the end of the time series are simply ignored while intermediate missing values are considered serious flaws in the input time series.
Pratama et al. [1] , in a study on a review of missing values handling methods on time-series data pointed out that estimation technique is probably the best option of missing values handling, since to accomplish certain work the complete dataset is required and some dataset have dependent variable which is impossible to delete the missing values as it can disrupt the data itself.
This article considers the effects of missing observations on Buys-Ballot estimate when trend-cycle component of time series is linear. The Buys-Ballot method is primarily used for the decomposition of a relatively short term period such that the trend and cyclical components are jointly combined [3] . This estimation procedure based on the Buys-Ballot table is particularly useful since it only involves computing the column and row totals and averages of the table.
Iwueze et al. [4] in a study on use of Buys-Ballot table in Time Series Analysis, observed that the choice of appropriate model for decomposition is based on the seasonal averages and standard deviations. Also, according to Okereke et al. [5] , in a study on the chain base, fixed base and classical methods of decomposition of time series with the cubic trend component with emphasis on the additive model pointed out that the chain base method are both used for time series decomposition, the recommended chain base method when a case of multicollinearity has been established in a time series model.
Buys-Ballot decomposition models are
Additive Model
and Mixed Model
It is always assumed that the seasonal effect, when it exists, has period s, that is, it repeats after s time periods. 
Similarly, for Equations (2) and (3), the convenient variant assumption is that the sum of the seasonal components over a complete period is s.
In this study, one hundred and twenty (120) birth rate were considered from life spring specialist hospital Ikenegbu Owerri, Imo State, Nigeria from January 2009 to December 2018 in which five (5) births were not accounted for. The observed data was transformed and the trend parameters and seasonal indices estimated.
The process was repeated with the estimated missing observations replaced. The estimated parameters and seasonal indices with missing values and without missing values were compared. This study is limited to time series decomposition with only linear trend and seasonal components combined in the multiplicative form, when more than one observations is missing in the Buys-Ballot table. The emphasis is to estimate the missing observations in descriptive time series with linear trend and seasonality using Decomposing without the Missing Value. [6] proposed estimation of missing observations using different alternatives in stationary term series for autoregressive moving average models. According to him, missing observations occur commonly in descriptive time series and in some cases it is important to estimate them. [7] provided the definition and computation of marginal likelihood of an ARIMA model with missing data. They used the univariate version of the modified Kalman filter introduced by [8] . They started how to predict and interpolate missing values and obtain the mean squared error of the estimate. The method obtained for the estimation of models for discrete time series in the presence of missing observations are those of [9].
Estimation methods for replacing missing observations
The methods of estimating missing observations in time series decomposition include Mean Imputation, Series Mean, Linear Interpolation, Linear trend at point, Row Mean Imputation, Column Mean Imputation and Decomposing without the Missing Values. [10] observed that Decomposing without the Missing Value gave the best result when compared with the other six methods. In this study, we intend to use Decomposing without Missing Value (DWMV) to estimate missing observations.
Decomposing Without the Missing Value (DWMV)
This method decomposes the remaining data series without the missing value to obtain the trend at point
Hence, the estimate at that point becomes
Materials and Methods
According [11] , if a time series contains seasonal affects with period s (length of the periodic interval), we expect observations separated by multiples of to be similar: should be similar to ± , = 1,2,3, … m . To analyze the data, it is helpful to arrange the series in a two -dimensional table (Table 1) , according to the period and season, including the totals and/or averages. Such two -way tables that display within period pattern, that are similar from period to period are known as Buys -Ballot tables, [12] credits these arrangements to Buys-Ballot [13] . 
. . To choose the appropriate trend of the entire series, the plot of the transformed periodic averages is considered. The expression of the linear trend:
. i X a bi   (9) Nwosu [14] provided the estimation of the trend parameters and seasonal indices as
Estimation of missing observations in the transformed and original time series. To estimate the missing observations in the transformed data, the estimated parameters of trend and seasonal effect for multiplicative model is given as
The exponent of the estimated missing observation in the transformed series gives the estimate of the missing observations in the original data
3 Analysis
The real life example is based on monthly data on number of birth rate collected from life Spring Specialist Hospital Ikenegbu Owerri, Imo State, Nigeria for a period of 2009 to 2018 given in Appendix A while the time plots of original and transformed series with missing observations are given in Figs. 1 and 2 . 
Case 1: Buys-Ballot Estimates of Trend and Seasonal Effect with Missing Observations
Hence, the linear trend of the row means in the Buys-Ballot table with missing observations is given as:
3.168 0.1820
Using (10) The difference in the trend parameters and seasonal effects with and without missing observations are contained in Table 4 . From Table 4 , it is clear that, the trend parameters with and without missing observations have an insignificant difference. Approximately, they are the same. This is indication that missing observations have insignificant effect on trend parameters. For seasonal effects, there are significant differences with and without missing observations. Significantly, the difference occurred at 1,6,9,9,12 j  . These are the points in the seasons of the Buys-Ballot table that had missing observations. The original estimates for the unobserved number of Birth rate are fifty three (53) in January 2018, fifty two (52) in June 2016, thirty (30) in September 2010, fifty three (53) in September 2016 and forty seven (47) in December 2015.
Conclusion
This paper has discussed the effects of missing observations on Buys-Ballot estimate of time series components for a linear trending curve. Estimates of missing observations in descriptive time series with linear trend and seasonality when more than one observations are missing in the Buys-Ballot table are discussed. The model structure adopted is multiplicative. Results show that missing observations have insignificant effect on trend parameters but significant in seasonal indices.
